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(54) LEVEL CONVERSION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the conversion circuit which 
reduces the power consumption and suppresses the malfunction and 
increases the operation speed. 

SOLUTION: The signal inputted to an input terminal TIN is inverted 
and is transferred to a node NDA only when a clock signal OK is in 
the low level, and this signal is inverted and is transferred to a node 
NDB only when the clock signal CK is in the high level, and the node 
NDB is grounded through an nMOS transistor TR30, which has the 
gate connected to an input terminal TXCK of a clock signal XCK, 
and is connected to the gate of an nMOS TR32, and the drain of a 
pMOS TR31 which has the gate connected to an input terminal TCK 
of the clock signal CK and the drain of the nMOS TR31 are 
connected, and the signal in a node NDC consisting of this 
connection point is inverted and is transferred to an output terminal 
TOUT only when the clock signal CK is in the high level. 
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I 

[«tt»#0*WJ 

^«*OA*MJH:iSi;t, IB 20«««ttU^^* 
HOB*/ - H*««««C»«*«K»«**l^ v ** t 

#, B*©aa*-*«fc*±***ia*B***-r* 

2 <oftn*tti/^inc«»**. ±i£*$i<DEi 
*©B*y-Hl/^^3W»*«ttW"<^©«*- 182 <o 

[«W<Dff*BfcttW] 
[ 0 0 0 1 ] 

[»W®«-r*tt*»»] *fcft*»*fl=* 

*-r*imiBiiw«#cDi/'<^*«j»'r*w^^*iiiaii 

( 0 0 0 2 ] 

C«*OttlBl iEfOL S I Kfc^Ttt, 5 V. 3. 3 
V, 2. 2Vft^****ftlHfiW«t*. * 

[ 0 0 0 3 ] «**EE©llfr*BB7n->* 

tux, i/^;v*niaii^«««n«. 
2«hiic*ht#*. sit. *n*nou^^«iftB» 

[ 0 0 0 4] B 7 tt#H*^**»B*«>-****" 
EBBT*ft. B7fc*5V>T, Att, fcfcAtf* 2. 2 
V<D*B«ff VccTi)f£Tft« 1 Oltt*> Btt> fc£ 
Atf* 3. 3V0|*tffiV».Tifft«*2©|ilK* 

**HPtl3*bTV**. B7£*5V>T> T,.i . T,.t tt 
pSMOS <&T> pMOSt^O) h5>S>X*> T 
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tt, tti^ 2. 2V(Dt«l«EVcc-C»l^t5^> 
A - * , I N V . . , INV..I*, ft t A.\t* 3. 3 V <D 

«b«e v..t»#t ft > a-* ^^n^n^r. 

[0 0 0 5] B*«**K. A***T..#nMOSh 

- * 1 N V * BUnMOSh7>^XH-n <A V 
-hi:fM$tlt^4. pMOS F7>yXn-n t 
nMOSh^vXnr,. . pMOSh7>v^T 
10 t n MO S b y >*J7s9 T..« #*n**i-f >A- 

Tc#. oy-htnMOSh7>^Hr,. a y - h 

[0006] ^ s pMOSh7>y7Hr.« <B y - 
htnMOS^7>y^Tm 0y-h£7&<»i*£ 
ft, iHAy-HNDn^'f >/^-^©A*if *•* 
20 SSIC, pMOSh9>yX*T.n ipMOSh 

>A-*©ffl*J***«*T*. pMOSh5> 

<d#i&*2 \z&mzn, nMOsh7>^n,., . 

[0007] pMOSh7>^xnr.. tnMOSh 

«fjitpMOSh7>^xnr.. £nMOSh?>>> 

30 D.t£&lft$*U utie©g«fej^i:nMOS h 

7>^X^Tr.i © H W-f >^itt$nT^5. pMO 
Sh9>?X*T«»i tnMOSh7>^XHrH C 

> S> X * T , • . tnMOSh7>-nn... <fc o T 

• *snfc-f>A-^oA*ifNDi.ti«sn, $ 
ec. :n^»^l:nMOSF7>nn„, (0 

tlT V>ft. 3 6 IC, l«NDi.*«*Hfc*l** 
40 tlft<< >A~* I NV... INVm*»LTH1A*?T 

[ooo83 ±b©**ic*v>t, #mmi'*)i' 

It A-f 2. 2VOl8f3JtA 

rtStlftt*. nMOS h 7 > ^ X ^ T r 1 1 #*BttB 
iifcO, nMOSh7>^nm 

ft. :ni:J;0, ;-HNDn*«nMOSh?>^^^ 
T rl . ^uf^xft-^n, a*«ttfc«*T 
tf&nft. c <Dft#>> pMosh7>^xnr.. a* # 
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h 7 > P X 9 T r • , S^ltyUf t-y$n, « «i f8 
EV, D STICKS J: If t>ftZ, <* £ |C, y-HND, t 0 

/t-^INV.,, INV,^^Lttil^«fTon icfc 

10 0 0 9] A^«^T,.llD-|/^^oa^ % 
«, 0VO«fjJ«A^3n«t*, nMOSh7>^ 
>T,n ^#»attlittoO, nMOSh7>yXn 
'••^WiflttAg t fc*. y - K N D . , # „ MO S h y > 
V 7s 9 T , • , HlTT^Xft-y^n, tt Jfc « ft £ 

rt. 0t«Btt>fcftD. /-HND„«t#i«ii:*4 
pMOSh7>nn,n **UT^U^t-y* 
*l. «g«£E Vi.*TK*|# Jiff *-<Z>*!i#, h 

rn !&# & t 0 * y - K N Di» CD O— 

£ K # # £ *i £ . /-HNDnOP-U^jl/O 

n&t>u mm\z&m$fttzi { N VlIi inv 

[0 0 10] lifiLt^fi^Uot, JRIOBK 

[001 lj HSttHmu^fcHHHO-HtwriB 
H8 fc*V>Tt>, Att, £<h;ltf, 2. 2 
V©«ai«JE VccTftf^f *ft 1 CD DiK « . BH, fc£ 
Atf. 3. 3 V(D«««E Vo»T»^T^»2 <D EJ& £ 
f ^lfnil/T^5, B|8iC*$V>T> DFFIi, & <h * 
tf> 2. 2 VO«ltflEVccTft#t«D^-f^7ijy 
-fVUv?. Tr,ttpMOSh7>$?7^, T fl , Tr. 
linMOS h7>^^^, INV. , INV, tt, £ 

3. 3 v<D*H*jEv..T»fe-r*-f wt-*, 

TG. tt N- H>tV-^MH t»«*nfcpMOS 
h7>i;x^nMOS ^9>^X^KJ:oT«|jjt*n 
^7>X5 y v a >y — hfc-ttl-ftl^T. *fc, T 
.■ttA***, Ton ttttJ***, Tcl^D^lf 

[00 12] D^-f7'7Uy7 > 7Dy7'DFF0^Dy 
^A^SS^Tc.o ^^D«^«f CK0A^3«f Tel: 
ftfcStU flmA^*^^A^«^T,.lC*«!$*iT^ 
*• D*-T ?7 y y ^7 D y ^ D F F 4) tfj # i» ^ #t n M 

tl, *0*«rt*ty- KND, nMOSh 
5>S>**Trt<&V-xatnMOS h7>^xn,i(D 
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*ITH*. 5 pMOSh7>y*;n 
ntnMOS h7>i?X^Tn«)y-hjJtai|[sn, C 

[00133 O/t-^INV, ^A^ift^^y-HN 
D, K&lft**, O/t-MNV, E>fiJ77i8Trt< h 7 

ttttsnrn*. h7/7Sr>g>y-hTG 

i S:ii$t* pMOS h7>y^^(0y-h^W>A'- 
10 3MNV, t*LT^D^«fCKOA*ifTt.l: 

& ft $ n , h7>x$7y 3 >y-(>TG, * /* -r * 

nMOS h7>-;^^©y-h!)^D^8fCKOA 

[00 14] 090HS>^ft-^#ll 
O^, ®8£^r(^«!U^;i,^ttlEl»KDlf|^lC^^T»i 
WT*. K 9 IC T £ 5 K » ^Dy^if CKCOA^J* 
^ T c « £ , -^CO^|8iC*3lriTy\-t'^^^i:P-|x^ 
J^ffl5Ml:t^^D 7 ^i^CK^A^$n*. Art 

20 ^^^**VittD-U^^€:t*fl|#dtA^*n*.«: 
*5 , A *> *» * T , ■ K A * 3 nfc|»#OA< u *om* , £ 
14>BlftA0«|(«EVcc*:MatT*O. fcfcAtf, 
2. 2Vt*5. ^P^tfCKOA^*fT t «l:A 
^Snt^Dy^if CK(0A<|/^;Mi, 8 2 0 {§) & 
B V, D tattle, it£X\t, 3. 3VT* 

[00 15] ^D^«^CK€4^i?)tr)l5,i;|;i5 
UT, D^-fy7ij^ 7 p^ DFF , :J;:)Tt A ^ 

30 ^Py^if CK^Ai'U^^COtt, pMOSh 

5>$>X*T,,*«**Mfc**fciK nMOSl>7>^ 
^^Tr«3*«»a**ttt*. CCD**, y — K N D • # 
A^fl/^iKDi^, nMOSh7>i?A^Tr«t,««« 
£ fc 0 , y-KND, 7)tnMOSh7>i?7^T„, 

£tt*. y-HND. ^D-U^^KD*^, nM 

? * * * C K # A -f !✓ ;|, 0 , P MOSh7>^; 

[0016] ^D^MCKOiSTi^OlyS?* 
6. nMOSh7>^X^T„*t##Itti^0, p 
MOSh7>y^^TMiJt|MlU0, y-KND 
. ^pMOSh7>^X^T„*^ltyyft-^$ 
tl, «««JEV,.©I/^;Hc«»sn*, nMOS h 7 

#CK*tp^|,/<jn:^oTl^|III, y-KND, ^ty 
0 [0017] h7>X;r>a>y-STfi, «/;n w 
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Ts / - F N D i OB^O/t-^INV, ICctoT 
£ *c 3 *l , ^>Xi7ya>y-KG. £ U T 111 

(00 18] k!&<»Wltt\ZXoX , ^ay^l^CK© 
it^i^OXyylC^^T, A * fl* T , * IC X 77 $ ft fc 

NDi IC & £ ft, «6CnMOS H9>^X^Tnt 

^uxRte^ti, y-HND, k m *> * *i * . /-hn 

D i * O y * «#C KtfWW VOION* -f 10 

>/t-^INV, (CcfcOSteSft, 

ICfc&aft*. ^D^BfCK*«D-l/^iKD 
y — F N D • 0U"UHcB«fc<. #S§tt*6l::*>* 
pMOSh7>y^Tr.HU/-HND, d^'J 

[00 19] ±.ft\stt£?\Z. ^D^I^CKOi^ 

iAtf, 2. 2VO«f^> 3. 3V(D«fl:^^i^ 

&$n, w^ji^T,,, i:a)^«n«. 20 

[ 0 0 2 0 ] 

tf> H 7 fc»T#B»l'*fl'**B»lC*^Ttt, A* 
7IC*TJ;3fc, K3i««^*n, U*</l>*i*B*®* 

iJy^7n^DFF©^D<^i^A^«fTcn £ 30 
n M O S h v > * T,i 0) y — ht*Tci . K A £ 

[002 1] BlOK^f^-f^V^Y-HS: 
S H 7 >i?Z9TttG>y- MiTcn KA* Sftfc* 40 

uy >?@m\z&to<n?titf&z#G\z'o^Xs #*-r 

*. nMOS h7>^X^Tf«©y- MIT 

c. ICA^^tlJt^ D ^ <&T, ^^«C 

K i tt^) ^D^^7y^7Dy7*DFF(D^D 
y ^»#A^S«^Tc«i KArtSftfc* n y 

[ 0 0 2 2 ] ZKDcfc 5 fc»£ft* i'D^llfCK, <D 
ft _h # 0 X y S> fc *3 V> T > AflB^TuKArtSftfc 



ND. Kfc&Sn*. fit, dft* 9'>L>gft*:* n 
y * (I ^ C K . O ft £ ± 0 X y v C *5 \,\ X , pMOS 
h ^ > vX* T, . nMOSh:7>vX* 

A^fi^^A<l^^;K0«^, nMOSh7>y'X^T 
n rt< i& jl fli <!: 0 > y-HND. ^n-I/^^k * 

£ , A^fi^^n-U^;K^)«^, nMOSh7>y 
[0023] L t , £Dy£fI*ICK, 

y-HND, atBofcffi^^Mwttfcsn, u 

[ 0 0 2 4 ] ^Av**fl|;:«*Tft $nfc t> 

t±t). mthftzWMxz. ■F«s**©w±*Bn*u 
****B»**WT*::fcfc**. 

[ 0 0 2 5 ] 

[*B£#fc-f *fctf>cD^8:] iiEBMSiifiJff Sfc 
«BMfcfc*Art«**«*y- PfcfiBl'fc*' 

a** y - f BttBicBfe-r* » 

;P*/ttt**P*&^^^^m#€:W^"r«^2<Dil^ 

t. jiBim ©B»oa*/-H««»««BK:B**n 
t^itt, s*w*y - h tj»fto«ttfc«»'r*fii 

[ 0 0 2 6 ] ±E*2 0HKfc*<f> 

T , ±e« 1 ©BB©HJ*y-H*»««Wfc#»*BKl 

[0027] tit. ±fEJ8 2<Dl2lj^tt, ± 

tt*fl# l/^^** 2 OBB«ttW^iHC«** 
±£'JR 1 OBBOH^Z-HW^^WllWattU^ 

« i ommotoD y- f#J:B«i i *>**«tt i/^jpo 

[00 28] **Wfc*tttf , l/^JHtlfcBBOB*^ 
4^±*<0 Xy ^IC^V^T, fR 1 0»© A^3«I^IC A^I 
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way- h©«#ou/<;h:*i;t. m 2 ©ek»©wtj 

H««A«f W<)l><Ot t. « 2 ©EHUcj^ TgJfS 
*<fcl"OP©«4t*t W 7,3 ft, »1©BK©W7J 
/-N<D-M;K0tt, SB2O0HH C j; oT s S 2© 

1 0 0 2 9 J HT, fttXa. it 

T *« 0 X -y ->• |; £ (,» T , ! 0 m K ^ w ^ , _ j, ^ ^ ^ 

ft. fciAK, ««P«&lc«J$$ti<5. ;ott, 82 

[ 0 0 3 0 ] 
ffi 1 MMMM 

*-riag&Br**. hxic*jv»t, a«. taif, 

2. 2 V(D*««EVccT7ft^-rs« 1 ©E&*. B 
tt. fetAK, 3. 3 V v..T»feT* JfS 2 20 

[ 0 0 3 1 ]Hl|;*ut. 11. 12, 21, 22, 
31, 41, 42llpMOSh7>?X>, 13. 1 
4. 23. 24, 30, 32, 43, 44linMOSh 
5>5>X*, ltttItEV„OjK>jt| 1 2UIS1E 
V. .©{**&*. T t >|li'D.;>gfCKlDAA«f, T 

Art*?. Tin tiWTjJB^. ND» . N D ■ , NDc 

1 0 0 3 2 ] pMosh7>>;^ U ov-^, ls so 

«ffiVcc©««6* 1 icftttsn, P MOSh5>-^? 
1 l«)l'H>ipMOSh7>-^M 2©y-xt 
*<«Stt*n. PMOSh5>i?X^12CDF!U-r>tn 
MOS h7>^^ 1 3 © h* l^f > tl, cn 

5>^X^13©V-X)JtnM0Sh7>i?X^14© 
H U -f > £ flt j* « 3 ft , nMOSh5>i?X^14©y 

— X «ljfcift $ ftx H 5 . 
[ 0 0 3 3 ] pMO S h 7>vX* 1 1 ©y- h £ n M 

0Sh7>i>^14«>y-ht 4 ti« 4t ,, U6<D 40 

»«!A*tA7j*^T,,KSstt$n. pMOSh 7 >*X 

*S*l, nMOS>7>?X^l 30t*-KiJIJD7> 

[0034] P M O S h 5 > v X * 2 1 © y - x # 
«EEVe C ©«|ft* i icsstts ft. pMOSh9>?x* 
2 iei»M>tpMOS h7>?X?2 2©y-x£ 
a'ttttSft, PMO S h 5 > 5?x^ 2 2 © H U-f > t n 

Moshj^^^aoHH^t^ash, ;n so 



6»iMK*0/-KND. «t«ttsn. nMOSh 
7>vX;S'23©7-X^nM0Sh7>->-X^24© 

k u -r >£#»«* ft , nMosh?>j;x^24coy 

1 0 0 3 5 ) P MO S h 5 >->'X* 2 1 ©y- h £ n M 
OS h 5>vX* 2 4 ©V- h^lKSti, 
»W«W-HND, iCfcttSft, pM0Sh5>i>X 
* 2 2©y-h*i/7D y /7<S^cK©SK«#©A^* 
f Tl " I- & *fc 3 ft . nMOSK5>i?x*2 3©y- 

1 OHBA^Iii^j. 

[0036] S3(0@IiUOnMOSh7> 

vX*30©y-M<;7D.;,?«^CK©Kte{3<f0DA 
tjW^T.c. icMfttSn, n MO S h 5 >vx^ 3 0 © 

H u-r >aw_ knd. cgnan. y-x*«»iftsn 

Tl>5. 

( 0 0 3 7 ] KT, *fi«ffiV..Tft^1-4JB2 ©OK 
BCfctflCOHTKBT*. pMOSh 7 >5>X*31 
«V-*#«*«EV..©*»« 2 C*«3*i. pMO 
S h 7 > X * 3 10FH>inMOS h 5 > i> X * 
320f=H>iWJft, = ft&O««AI=j : 0y 
-KNDc nMOSh?>j>x*32©y 
3 ft Tl>*. pMOSh7>i'Xi'3 1©y 
-h*ti7D"/^e#CK©A7J*^Tc.lC»«$n. n 
MOS l-7>-/^J32oy-hil;-|!ND, |C»« 

[00 38] P M O S K 5 > y X * 4 1 © y - x 
«£EV..©fi»&|Si2 K«Stt$n, P MOSf7>-^? 
4 10FK>ipMOS hv>vX^42©y-xt 
*tft«!<*ft, p MO S h 7 > i?X 9 4 2 © H V-i > £ n 
M0Sh7>?X#4 3O|«H>i«(lMlJti, Ztl 
6©H«A*»W*«^T.., fcfcttSft. nHOSh7 
>^X^43©y-Xj>tnMOS h7>i?X*44©K 
U"f>£**Sft. n MO S> 5 >^X ^ 4 4 © y-x 

[ 0 0 3 9 ] p MO S h 7 > vX* 4 1 ©y- h £ n M 
OSh7>y^44»y-h^liK Sn , C ft 6fl) 
FNDc KJgttSft. pMOSK5>i?x 

^4 2©y-h*t;>n.y^«#CK©S|S«^OA7jlS 
^Tici KfcifcSft. n MO S h 7 > 4 3 ©y- 

h**^D y: 7(i#CK©A7J*^Tc.lC«Stt3tlTV> 
5. 

[ 0 0 4 0 ] 0214. ±IB©fllfiltlC*Jlt5 
J»©»tfsi"r 5 >y- ? + _ N fc^fBT**. £tT, B 
i*«totB2S:#sgi,o- 3 , e:©R«Bix-c;p*»iaK© 

£*tt, ft20HftBO«fl[«jEV..&N*C < 3. 3 
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[004 13 H 2 K * * * 5 K > X-hVH* Tell. 
0) J* 83 T A l"< )l t U - \s * )l * fi\ KM \Z t Z 9 V y 

CK0Stei^XCK^AiJ$tl5. >;^yZ®^CK 
j^D-l/^iUDfc*. pMOSh7>'/XM2tnM 
OSh5>';XM3«l«ltft*. *UT. /w 

T.iCAA«nfc«*#RB«nT/-HND. 10 
*. 

[00 423 irny^fll*CK©4ftJi3^0XyyC* 
fri T , pMOS h7>vX^22i:nMOS h7>'VX 

* 2 3 *UT« / — H N D * 

* £ IS C T . P MOSh7>*X*2 1*fcttnMOS 

f^ste$nt;-HND. k & <* n * . 5 * 

ND. irA^W^Ti.ftA^Stifcfl^tlPIWOflr^* 1 

sin*. 

[ 0 0 4 3 3 Mne, H2i:*tJ:3i:, *-f * JH 

*t.« i:/\^f us<)\,0mntfAJ)i<ftftvtte?> pmo 

S h 5 * 1 2tnMOS h7>xXM 3 

tffclCfcO, pMOSH5>^^Ml*«##l«ii: 

* 0, nMOS h^>^X^l 4««ilttit:**^t 

/ — H N D a &U-l"<)V\zU#ZtlX^Z. t 
tLt>*>, /- HND.CA*«^TnlCA**nfc«* 
tIffl©B^^int^5. fit, /-HND* 

H £a>6> p MO S h 9 >P7>9 2 1 *< 
#»1fcl§£:fc?K nMOSh7>^X^24*t*ii« 
IB 2: ft * . *fc> pMOSh5>^X^22tnMOS 
h5>>>X* 2 3*t**attflfcft«*&* /-FND 

[00443 5 ftttfcT, £Dy^m#CK#:k 

^±*t^t, *o4fti«»Dir^i:*^t, pMOS 
h?>S>X* 1 2 <bnMOS h y > V X * 1 3*t#»» 

fc, pMOSh7>^X^22tnMOSh7>^^f 
2 3##&ttlik:tt0iffcD, /-HND. 
lr*«pMOSF5>^X^21, pMOSh7>^'X 
* 2 2&#LT««*ffiVcc<0l^;i'£Tfc9l*±frf£ 

a* p^;K&«*t*<Art ^a^fi^CKOi^ 

i^Oly pKto^T* /-KND. KA^JW^TiiK: 
TV>*«, nMOSh7>^X^30Oy-M:^n*; 
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iO 

- $ n n £ ft < ■ A-f i/^;p^«l**ti*. 

IC , pMOSh7>-^ni©y-H:A'fH^«) 
^D-^PCKAU^tl, nM0Sh7>yX^3 
2©y— MI/— FNDi (OA^l/^^^ffl^^HIftl* 

n*fc*» pMOSh5>s?x^3i«<#ll#ii:i 

nMOS h7>^X^ 3 2 3J«II«ll:*** 
tl, /-HNDc j»t|ittli:*«nMOSh7>^^ 

wr e n * . 

[00463 * L T , JiO^PCK^A'f^iH: 
##$n*0>*lffl, P MO S h y > vX* 4 2 £ n MO 

sh?>-^M3*«»ittitft«. Turcot 

/ — F N D c «p-l/^JH:*i:i:^e>> PMO 
Sh^^XMl'^iltti^f, nMOSh7> 
y'^ 4 4 ttJ**f^T 
mi P MO S h y > 4 1 t pM 

OS h7>'/XM 2*^UT«««EVodOU^^* 

t? k 91 * ± tf * n * * 

[0047) &l^T> ^D^IICKOA^T^DI 

(Dfc&* P MOSh7>'^^22©y-hl:A'f^ 
;KO^P7^lltXCK^A^*n, nMOSF7>i? 

2 soy-hcn-^^o^ay^lfCKW 

JO S *l S tf> , :n^h7>v?X^ 2 2 , 2 3 A«#i 
;nc##*nTU*lia. / — H N D i ##jE#Ji<>:ft 

n MO S h y > vX* 3 0 OY- MCA-f 
^D^«fXCK)5^11llSn, nMOSh7>'^^ 
3 0 / — FNDi 

*TO«IR:**b61 , » #I«l6ia^nMOSh7 
>^X^3 0IC7>UT/-FND. flt^-fX**-^ 
tl , a — U *<)V ti3iZ>. 
[0048] fit, pMOSh5>S>X*31©Y- 
MlD-U^^ ^ y £{I#CK#Art3*l* nMO 
Sh7>^^^320^-hW-HND, ©n-l"< 
;KD*tt^^i)P$n*fe«6> pMOS h5>5>X* 3 1 

ifimmvtmtK*) * DMosh7>5?xn2«t#ii 

/ — HNDc 0WftttBfc*« 
pMOS h?>vX* 3 U*l/T>'Uft"-^*n, 

[ 0 0 4 9 3 cnfcfflftfc, p MO S h 5>5>X* 4 2 

m * n / n m o s h7> f ;x^43oy-hfcf oy^ 
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[00 50] & _b , B20*-f3>$f**-H;:*Mt* 

r^^ll, iff £ ;U 2 IC*5 WT, ifD^jJ^CKOi 

* tl T If* * ■ . pMOSh7>y^l2^5^nMO 
S^7>y^l3 ##fflttte£ ft D , 3 6 IC, p MO 

S h y 9 l l WXM&tet ft*fc«>, H ND 10 

. ^Wffi^lS 13 * * pMOSH>y7M UpMO 
Sh7>y^l2^LT, «««EVcciTl;^|* 

±tf*ft*, A^5»^T, K i3A^$nfcn- 
HND, icitft*. 

[00 5 1] ^ 1/T, ^Dy^Hf CKO4$i^0l 

* y II * » T , pMOS h7>y'X^ 1 2 <h n M O S h 
7>^^^13*t*#ittit)i0, y H N D * «fff 
Xtttt^^O. / — K N D » 0«tt^A**^T,.©« 

fc, PMOS h7/yX^2 2(0y-hi:D-l/^jKD 

OS h?>5>**2 l*f#*»:R*tfc0, nMOSh 

D • ^#Ittil:*4nM0S h7>y^^2 3tnM 
OSh7>i?^24 91 #Ttf 6tl 

*. ^©i;^!^ ^D^ifCKOiU^Olr/ 30 
K*V>T> A*«*T..fcA**nfc**fc|k1*0** 

ifi J — K N D 1 \zmtiz. 

[0052] Z<0 tt, nMOS h7>-;^^3 0(Dy 

86, n mo s h 7 > 3 0 tfi&mmvtmttt 0 , y 

-HND, <0D-HJK0ft)5tnMOSh7>^^ 

3 2 <0 $ jfcl £ ft , nMOSh^>^X^3 2*t 

tfc, pMOS h7>^X^3 1© 

pmos h5>y** 3 1 *##a**fcft*. c 40 
Ofcfc, y-KNDc *t««nc#stts&*<K AIM 

[00 53] fit, ^DrflfCK^A-rKj^ 
Wv pMOSh5>^^M2inMOSh7>5?^^ 

4 3 #m Mtft&tft 0 % £ £ fc % /-HNDc 1/ 
^;HC*£fci& v pMOSh7>^^^4Ht*H« 
H£fttK nMOS h7>yX^44^iI^ii:^ 

5 h5>J?X^43tnMOS h7>^X^44^^L 

T«*«ttic»i trwrsn*. 50 



[0 0 54] K ^ T . *Dy*fI^CK<7)5i5Trt<OX 
V^C^^t, ft 1 CDlall&AKfc^T, pMOSh7> 
'>'^2 2 *5 J: n M O S h7>y^2 3 *f#Wfflft 
•KttDUfcD , y-HND. 0>«<fc#y - K N D, © 
• ttfcWV3tlftt). nMOSh7>y;n 

ooy-hc/\<u^jK7)/;D7^fi^xcK^^jjn$ 

tl >^ «6 * nMOSh7>'/X^30*t|Ittitft 

[0055] * fc , pMOSh7/y^^31oy-h 
iCD-l/^;i/i:7iS^ D y^fi^CK^^An$n, pM 
OS h7>5>X**«#jlttfcfcfc0, nMOSh7>y 
^^3 2©y-M:P-l/^JKOy-FNDi <0 « & rt* 
PPAn£ft*fc#, n M O S h 5 > y7 * 3 2 
*ttt*©T, V-KNDc WmftfttelZk* p M O S 
h 5> > vX* 3 U*LT«ltffiV,.©|/^jH:«|» 

[0056] f U, ^D-^ilf CK3jiD-l,^;^ 
ffl , pMOSh7>5*X*42*J;tfnMOSh7>5> 
^43<t#ilRiiftU*, tfJrtiS^T.u, <D« 

[0057] S3tt, ft 1 <D®g&A £JB 2 ^@HB CA 

9- * — h £ ^ t* . 0 3 £ *$ V> T > ^D«^|fCK. 

CK, lift 2 0@JKB CA^J Sftfc^ D y *ra*t£*ft 
•fft^T. 8l^(D<tplc, ft l OE&AKArt <*ftfc£ 
Oy*«#CK. *tft 2 fcA*J$ftfc* D y * 

itCK, £ Dtt«*t«ftTH*. 

[0058] H3lC^T<fc-5IC fct^ttf, 1*"f * JH 
fc*HT. ilC@8SA0^D^ifCK, a*ft2<Z> 
EH*B<B*Dy *«#CK, <fc O»nT^$0T, .ft 2 

<om%B&vift*m#T* t ft 1 ®iiKAafKfr0 

tttgfctiiTj t <fc -5 1 1 t % tfrtf-f £ yn-ct o r, y- 

[00 59] * fc , *<^^2i;*ViTfeH8T*t), 
OT> jgftTlii7l Sft^ft 1 (D@KA(Di#^i0| 
[0 0 6 0] ±^Lfccfc^(CP^;i/g»|ll^^tA<i,^ 

ftliJ:*R«i^«^^-frr, @I&«A^«I^T««ICA^ 

[006 1] ±jz&©cfcaic, B!1IC^TW^^«*EIK 
lC<toT, A7j«^T,«lCA^$ft^> fei:A«> 2. 

IC«*$ft, W 77^^To«t II til 77 $ ft . Z. <D \s K )l& 
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[ 0 0 6 2 3 wiK^L/ti:^:, *mmi&m\z&ti 

y - HNDi £ Ik i£ L , y-HND. fty-h*«^D?/ 
^I§XCKOA^j«f T.c» IC^K^nfcnMOSh 
9>S?**30tft>LTttJtU, $^l:nMOS h7> 
3 2 ©y- MC*ttL. y-h)it^Dy^8^C 
KOA^«fTc,l:«li$nfcpMOS h7>y^3 
lOHP-OtnMOS h7>y^32(DFH>t 

xtb^se^To.T cfcai-rsoT, ^n^B^crn 
[ 0 0 6 3 ] « s mmmiSL 

fc*TL, * 1 ©B*AC*V»Ttt. y-H 
ND» O * £ £ , OA-MNV, , -f >/t-^IN 

[00 64] E2fc#H&Ufrat£, **I2 O^M 

S7'>3>y-hTG«^i)«t5nMOS h 5 > A 
*oy~h#£ay*fc^CKOA*tf^Tcil::*n* 

n»«anTv>*. h7>x5r>3>y-hTG„s 

Ittt^pMOS h7>^X^(D7 , -b)J^D^If 

cKoxijm+Tttiz&mz a* h7>x$r>a>y 

-hTG.i**l«tinMOS h7>^X^©y-h^ 
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h7>X5r>3>y-hTG..Ml«it^ 

* . 

[00653 H 4 .I**** 5 IBl©H*Afc*Jt» 

*INV. OA*lfiJ</-HND, lr^^$tl> -f > 
/t-^INV. oa^«f)5W>M-^INV» OA* 
ITCKRdn, O/t-MNVi <DW*«B^*th7 
>;S-r>3>y-hTGnft*tt;-HNDi ft 
$3*lTt>*. »2O0ttBlC*V>T, O/t-MN 
V, , 0/t-MNV< th7>XSr>3>y-h 
TG.iJ&tjflflKJfcfcSft, O/t-MNV, OA** 

maB^awwt-* i Nv ( 0A*ifi:»i«*n, 
-hTG..*7>UTW*iil^Ta B . k & s n r v> * . 

[00663 £ O «fc 5 ft ** fi!t K *5 V> T , 2 O y £ M *t C 

nM0Sh9>^7^13U»ll«li«t*. A*i»^ 
TnCA**ilfc«»«)^'C;HC«UT, pM0Sh7 
> ? X * 1 1 ttttnMOS h7>i?^^ 1 4^»I^ 
«t«c0, A***T..fcA*Snfc«9#RlK£*l./ 
- HNDi iCfe&Stt*. h7>A^ 
r>3>y-hTGH##»I«lii!i:0, -f>/t-* 
INV, tO/^MNV, J; D***ftfc5y f^H 

[ 0 0 6 7 ] ^D^«^CK*tA^l/^;K0 
ffl, pMOSh7>yxM2fcnMOSh7>i?X^ 
1 3 ##»Bfc«*&tK ;-FND. *«ff*KB£fc 

* . 3; , COt*, pMOSh7>y;^22tnM 
0 S h y >i?Z* 2 3 tfSHUfcji fcft 0 , 
Ofc&ICJfcCT, pMOSh7>>?;^2Uft«nM 
OS h9>?X* 2 4*<»a#«fcfctK /-HMD. 

h5>XSy'/a>y-HGi^M«itlte 

o> o/t-^iNv. ton-^ INV, l*«tot 
iit«nfc7yfii*«i#«n, ;-fnd» **** 

[0068] B2®B»Bfc:&V>T, 8 1 Ol§]|ft 

AfcHMMK. I NV^-f >/1~* I N V 

-f U^;i/Oi: l>7>^^r>3>y-hTG,^t^ 
*»<KJ§tfc0, OA-^INV, H>A-^IN 

pMOSh7>^A^42tnMOSh7> 

s>x* 4 3 at#»tttefcft o , /-hndc on&izK 

UT, pMOSh7>^AMltfcttnMOSh7> 



10 



20 



30 
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1 0 0 6 9 ] ?D^flfCK*D-H)H3i 
*- b 7 >X 5 y -> 3 >y_ hTG..«t|lttg t 

n-P^*««. pMOSh7>^?42*j : «nM 

1 0 0 7 0 ] ttiUHLfciil:, **2©**»a c 
•ttttf. IB 1 ©EKaco/- HND. ic ji n Ic J* fit S * 
t2^0rt-JiNV, . 0/t-?iNV, 

SMBIC^^t. ±jEi»ft(iX)i :i ttl^a^T.,, Icj6 

»t|«*fcO«-#IMV, .Ort-*INV 20 
« *Wh7>xj.;y 3 >y- hTGl(|: j. :)T)||ji 

anfc^^iai&fcfcfiUL. h 5 >^ s yS , a >y _ h 
ttKi4t) - W7J*^T.., ©«&*<«#$**©-<?, 

GS K*» «J -fe y h tfcfil |c * D y ^ fg n c K ^ t/w ^ ^ ^ 
1 «B*B fc*t»T. 7 B-7-4 tts. 

1 0 0 7 1 ] tUULJtJllg 30 
*-TBKSIT**. 0 5 ic^T* 3 Ic. **3©£*6« 
✓ -FND. *>6W7JtfT„, *T0«»ttn*T* 

*KWT5. 0 5 IZtkT* 3 Ic. tfi l CDigg&AlCfcHT 
tt. A*if T,.i;-HND, iOMC ^v/^-^ 
INV,,, h5>X5^ 3 >y-hTG,u Ort- 
* ■NV 11 ih5>Xi,^>y- hTG>lt ^ 4 „ 
ICttfil<**lTH-5. fcfc, cct;, -f >n-#INV,, 

t-r >n-* iNVntttfitffv.cTi^tifcot 
■r*. 

[ 0 0 7 2 ] h7>^,.> 3> y_ 1 , TGi|lly _ h 

^•Tici i:ft«sn&nMos h7>i;x*i:j : , T t 
ttSti. h5>XS^3>y-|. TGlttty _ h| , ! ^ 
B»>«xcKeA*ifT m i:i«in& P Mo 

Sh5>y^iy-h*t*D^|fCKOAA|f so 
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Tcl:»«StifcnMOS h 5 > X * Ic J; , T ««$ 

*»»il«li40. h5>X5y> 3 >y_ hTG 
<t Jit <5 . 

7>75,^>y- hTGiiJi|M|i)tt ^ ^ 
^S»'/s>7 , -hTG„DHI*it ft6ftfti 

>y-hTG„s^i /T ;-HND, icaaan*. -r 

[ 0 0 7 5 ] y-KND. *6ffl**^T.„ * T © @ 

»©*/**n0 i i:*r*«w©» i amm&mom&t 

tO 0 7 6 ] HlKWUiSl:, *«(»IC*V>T». 
0K©fil^*t 7 ij „ y 7 D „ 7HII«t*Tttfc< . ^ D 

y ? « # c k tz «fc o x « * © % * * jt r * * t, © T * 

1 0 0 7 7 ] jLUfeJUKJI 
06tt. *f8WlC«5 l-^^*»EIgS©«4^]Sft»)l6* 

ffi©Htt»4H i ic*-r» i ©fciUBigoiais&jt^T. 
AtjW^T,.*^ y- s-ND, *•?©« l ©bba©* 

tSli5 * 2 ©@»B ©«fiR*J;)y;if|^|coV»T©*R 

wt4 - B6 fc***5ic, taeiiBcfittTtt, 

/-HND, tW?jJfi^T.», < t©|Hiic > -f>/t-^I 
NV. H7>^ r > a> y- hTGl i*tfc?y,cfc 

ttsnTt14 ' -f>/t-jriNv, 

[ 0 0 7 8 ] Ort-^INV, ®A73*^*ty-HN 
Dc KftfiSSii. -f i NVl ©ffl7J<Sl^at 9 

>XS y-> 3 >y_ hTGl €:j>LTW7jjB^ T.,, Ic 
Sfe«ia*lTH5„ H 9 >X 3 y -> a >y- h T G 

n&nMOS h7>j>^ : S'*3 < i:acy_K*JirD»/ ; 7a^ 
XCKOAAilfT,.. l:«KSnfcpMOS h5>5? 

X^IC^C-Tfif^StlTtrJ*. 

[ 0 0 7 9 ] £©J:5fcfl|tf IcfcHT. ^□yfrft^c 

K *t/\ -f U^)b©>*ff>2, k * ■» ^ , . _ . .. . 
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tg. / — k n d e otmfiiuiim 

^T.ci K til * S * * • 
[OO8O]*20ISIKBl;:*V>Ttt. ^^«C 
K^A^Mi^tt, nMOSh7>'^nOOy 
- HC»*«tt««BI»lS nMOS h5>>*X* 3 2 

pMOSh7>y^31 

oy<- h \z n-f i/^;uo«tt*»ai»* n*fctf>> pMO 

[ 0 0 8 1 ] fctJLtf, y-HNDi #l/\-f U'OPOfc 
nMOSh7>-n^32*«ll«itA0, -/ - 
HNDc A«ll««i:*4nMOSh7>^X^32t 

V. t#I«H:**H7>XSv>9>y-hTG, 

/ - HNDt dt?^ft-^a4:u<, iit 

h5 >X3 y>a >y- MG. £*>UT£fc$ 

n, p-uAXftfto. aj*s§*T..i umasn*. 

( 0 0 8 2 1 ifDy^«CK#D-V^fl)fc*. n 
MOS h7>5^X^3 OfclltKi^U-HND. 

nMOS h7>v?X^3t^U*lt 
«tt 91 *Ttf&*l*. nMOSh7>'^ 

* 3 2 oy- Ms a- u^iPO«44:*«WJP**i*. * 

ft, pMOSh5>^^^31*l|lMtft*&*» 

[ 0 0 8 3 1 * n ^«fCK^a-^;n:« 
[ 0 0 8 4] tt-tRWbfcJ:5fc* #SS 4 <D K 

[ 0 0 8 5 ] 
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jft ft # * JU- & * *l & * * • 
[0H<D«Htfc«W] 
10 [Ri] 1/ * IS * «> * l 

[■2] h i KK + mtootoftz&n*****®** 5 

t - b T * * . 
[03] Dy ^rtl**««*OH 1 5 

[04] I'^A'MH*®* 2 ***** 

[05] C*« V"*^* &tHl&<0m 3 0>3£*feJ&& 

20 [06] *Mi:**HiHMI«)ll4fl)M»l 

[07] afc^Hmu^afcranaBUH-r**. 

[08] ttJfeOWJBU^^eJUHII^IillB^**- 
[09] IBCmiClfftMMfeiftCM 5 

[010] ^o^i f nj5^a^oS9<o^5>f 

[«P#(DRW] 
1 -*««£EVcc<D«lft» 
30 2 V. B <D#lfc* 

A Vcc****** 1 ©H* 

B V..Tll^-r** 2 (DISK 

11. 12, 2 1, 22, 31, 41, 42 - nMOS 

13, 14, 23. 24, 30, 32. 43, 44 -p 

MOS h 9 > 5> X * 

Tc. »£ P * ^«^A7J«I^ 

40 Tout tti 77 *8 * 

N D a . N D i . NDc J - F 

TGh, TG*,. TG*». TG,., TG. "*h7>^5 

y ->g > y — h 

INV. . INVi . INV. , INV« --f>/t-^ 
I N V * 1 , I N V * t , I N V. ~-f >/t~* 
Vcc, Vii-««*ffi 
GND-»*«tt 
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